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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device that can be operated as a fully depleted element, 
corresponding to the scale down of the gate length and 
can reduce the heat built-up or substrate floating effect 
caused by Joule's heat. 

SOLUTION: This semiconductor device has a substrate 
projection section 1 1 A formed on a p-type 
semiconductor substrate 1 1 and having a p-type 
semiconductor layer, a gate electrode 14 formed on the 
semiconductor layer of the projecting section 1 1 A via a 
gate insulating film 1 3, and second conductivity source 
regions 1 5 and drain regions 1 6 formed in the 
semiconductor layer of the projecting section 1 1A, so as 
to sandwich the gate electrode 14. This semiconductor 
device also has element isolation insulating films 12, 
formed on both sides of the projecting section 11A on 
the surface of the substrate 1 1 and first conductivity 
impurity regions 1 7 formed in the substrate 1 1 under the 
element isolation insulating films 12 and projecting 
section 1 1A. 
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(57) [Mft] 

[IS SI] y-h«ro«aHblc«l6L, 3£±3g;£<bSS^£: 
A<0*3|t*@±l;y-h$&«ISl 3^rrt-LT^)a*tlt: 

xmai sat* Ku-ofusn 6t. Sffi35esBi 1 a 

2t. f}t^#fit*6lilg 1 2&l/Sfi?gfig51 1 A TOT* 
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a 1 «as<o^#tt:is ^ea t , 

Bf&ztitzWi2 mmmo) v-xa«;&t; kw >ans 
t. 

a 1 s m2*^«t*£^Kt. 
ttfcm 1 annuls 1 *»«8fs#£. 

EESg 2 a^#at&aaTOTEE¥attaartKffiSj£;* 

Hf=m 1 atns©m 2 sua l . 

eest 1 ^vm^.tm^m^m-t. EE^seaT 

Hit#JS2] mismsro*«<*»*5±i-jKBe$^. 
mE3sfiap<D'><p< t*ffliffi±icy- hMM&tLr 

i&tfLZtltz?— hwmt* 

EE^- h 5 l-EE£je00>¥3M*®l*9K 

mi. m2*T»«ii6^ist. 
Hfcrn i assroa i ^a&aa*:. 

EE*2**#«»aRT©EE*a**«l*i::aaa 

*w-=a 1 aasroa 2 t . 

men. 'nzmtHMGmmMrttKtkii-rixMz 

mi-*titziiizmif>&&i\. Hem. m^m®®® 

[is*«3] BtFE3efia5ro±®Tfl>®iai=i*. hie* 
at*®* y *aaas*<s^a 1 **£<*>« 3 *$£&is 

#«2l::Ett<Z>¥ai*aS. 

E V— ^««&U( K U-f 2? ft-SEE^SE 

«>EE^ v *;us i: iSX-T S*rS]0>fi * «fc y SL> c t $ 
^Sir-r SS8*ii 1 £fcl*Ei#JS 2 l=Baa>a«{tS 

So 

[IS*S5] Rl«iaof«(»«Ul:»itih. 

a 1 *tt£«>¥a{*ii«a-*-«a&a& . 
aea&a«>aa±i=y- haan£*L-c»A$tife 

HE%e0a>±BJil=»A$4t. EEaiB*0±#l=K 



H*yKJ»)!><J»^l6«ISt. 

wikv- hvasat? * a i=EEajBa©¥aa»rti= 

EE£fiE£ at: cfc 5 l=EE*3H*»«±lc»»a* ttfc 
»1. »2*-=F#«l6«ISt. 

JWEfB 1 *^#*IMUn ; Offle¥a**Bl'll=ajft£ 

*tta i mnmom 1 ^aaaat . 

DQEff 2 *^*tttlUUrF«>EG¥*{*S&ai::ajft£ 

*ifca i aaaoa 2 *aaaa t . 
aia*aa¥a{*s£4r*-«&jeaj:. 

fIE^fi0<O^JE-^<7)fflijai-*Kn)-r*te^<O<ffl®Ji 
y-h«tUI^Lr«Eff109y-h*aJ:lKHI 

EEa 1 . mo>v— h 3 i=EBasao 

#3»{*®«irff^$nfcm2«mM©v-xiugERt; k 

EBa&asat; £ 5 lcBE¥«**B±i::BaS 
■ 1. a2*^#ttf6«E£. 

MEM 1 *?#*IMKT0fflE¥at*ftSl'll=KJft£ 
tifc* 1 a*Sa>B 1 TaaaHEi:. 

EEa 2 a^jmaaaTeaeaaaaaauaa* 
tit* 1 aaifroa 2 ^aaaa & . 

[»*^7] area icoy-h mat asaa 2 oy- 

[18*318 ] m 1 3»ms«)*an*sttijLi-^**i. 
a 1 «as»<7>m 1 7«aa«. fg 2 amnrom 2^*6181 
««. at;aiaai!oa3^«aa«A«c©M-caH 
$ttr«:<&^a*a«*-r«aias&. 

ee*- hma* at? j: a i-fitFE^®gB<Dm 3 ^aaa 

aeaea«at7j: 7i=ae¥aaaa±i=aa$n^ 

ai. a2a?-»»a»Kt. 

sdEm 1 ^»«^a^T©fiiiE##t*sfirti=^* 

EEE 2 £^^J&aaT©EE¥3?«:StEWI::ff2jS;* 

*tfcm 1 #as<om 5 . 
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[is#js 1 o ] sijiem 4 tmmma im 5 ^$e^fi 

ftSSW-eS^ LT US d i: t r -SH*^ 8 |=B 

ttfcm i mnmmm -\ ^mmp* t. 
ttfcmi3>mM<om2 

^egp±^t)HiiiHm 1 s&^#»£*£»ig;& intern 2^ 
[»*^ i 2 ] m&m 1 ?*t*tHift <k m 2 JF$6ia^ja 

£It#Ja 5, 6. 1 1 OTt^*^ 1 OKIE 
[SS#iS i 3 ] fiJSBSg i,|2 3l ; Fttati&$ilga>'>fc 

< ttt^ixAMcgft(tf,tifcfl.i=a«>)i*tt, miss 
1 , m2^*e^f§iao'>^< tn<-r*iMzmmtitz 

#JS5. 6. 1 1 mvfti* 1 ol=GKa>¥#«t3ta. 
[I»*JS14] iHWfttt±l=»«£:h.f!:«tta&. 

-KfcUT. BEB^tt&i;iMtB;±l=»Jft 

rosy- haai^»5t;<fc 5 i-siiEx e s **>*;u*3$f* 

U 

[BBOBBttttH] 
[O 0 0 1 ] 



[0002] 

[<**©&»] sis. 3?fe5c«ig<DM i si»a*am h 
^>s?x$ (jutm i sFETtSB-T) <o-a-e. so 
I St5<D«lSS v 'J =i Vl^Sittld < « y m lt 3& 
iBftMtt£BiftU C(D^Stt«i«lry-hSffi^il:tt: 
£831*. fflE^jgttfI«©±ffi;&t;fflgi£^-v*;u£ 
f double gateg? Fully Depleted-SO I MOS F 
ETA<SSJhTL^ (D.Hisamoto et al.:IEDM 1998 
P. 1032. X. Huang et al. : I EDM 1999 P. 67, *#ll8¥2-263 
473^8, ft^¥2-2768719^$8) . 

[0 0 0 3] MEMOS FETI*. &t^a3SiBI!l*£3S 
SL&tfb. «£*J: tit?— h«W*AI= *t UTSX^ 

-x-cfcy. ANofi^-v*;uab»*,«ifii**vcfcy. » 

[0004] 01 3 (a) -01 3 (c) I*, liil&Lfc 
ft3l5<OHlrtHMOS FETO>1f|fifc$;*-f K0St/ 
B&ffi0-e&So 1 O 1 ±.1=1*, 1 O 2 

jWW***u S&CiceBJURi o 2 -tidily a > f 

i nBl 0 3*<JKfiE$+lTt^-5. ->'j3>f i nil O 
3 ±1-1*. &&831 0 4S^LtV- X 1 0 5. 
> 1 O 6tfttlz*ti?tiBfiL2HXl'>&. 
[0 0 0 5] £t>lc. V-X1 05»tfKH>1 0 6 

±izi*. v— x 1 o s zu; k 1 o 6 1 y— hmffi 

1 0 7 ir^*feg-r-5fc«>ro*6gflSl 0 8«*titl^ 

•5. £f=. v— x io5tKi/-f>i o 6 rn<Dm^i<om 

Hl-I*. V— X 10 5 At; h'H>106t y— KSffi 
1 0 7t**6i&-r-5fc«><OJ6»|g1 0 9ii»«*ntl» 

-s. $t.ic ctvf,^mio9<DF B ifr(*. y-hm« 

1 0 7A<BfiE**fCt^-5, 

[0 0 0 6] LA^L. C<05g^-fl)ieS(Cli. Sffi^ESO 

i:$SiISI«t:-r*LS I |:tot, ax h±*Bft*i«c 
U>. so I SttOSHireHt--&«SttOT^<b 

[0 0 0 7] 013 (a) ~@1 3(c) Izffk U 

fcSO l«i&^*^-5*^i:H«'&:ib^*ff5*^l*. 

[0 0 0 8] 01 4liBa&Lfctt3fcOT/<;U?aifi£fflU 
fc*^<D»«HT?a&y» 01 5l*MIH^(DBfc50T:& 
•5. #a9<*Ste1 1 1±f=lis 01 4&tf01 5l=^-T 
KIUI1 1 2A^fi£$*l-Ct>-5. ^<Dl6liiai 
1 2±l=l*. V-X1 13. KW>11 4A<»«* 
ti. V— X 1 1 3 £ KU<T > 1 1 4 £(OF B ^<0^tt:|S 1 

1 o±ici*. y-nft«Ki 1 5$^-Lry-hmfiii 

1 6*<ttt«ES-f ■S.fc^KJBfieSftTUS. 
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[0009] L^L&a<£» a 1 4 1 5 iz^-r jg 

[oo i o] *fc. 8!raLfc2o(D^i-*ji-rs*<, 

fiHUfcSE!»*<jeCor (self-heating) , KWMI 
or, 013, fc-&lM*01 4Mi1 5lC*LfcCH 

e><D§r?-i*. ls i ^f^roftjfflirjtLr^-rLtttfil 

[OOI 1] *fc. SOI 5fc-iF-1?li. 1#l-n^-V*iK0 

[OOI 2] £fc, /OWSfiSfflUT. H«IC3*5c 
m&&fttzii:tzM I SFETt ftl*, *SftS*m5844 
278#I=EK* HtzM I S F E TA<&3. COM I S F 
E TI4, /<jU9SS££&ttl::aiXLTSMe0 (pr 
ojection shape) £J£fi£L, C<D&£3£S3gBI~ftH£U;fc 

[OO 1 3] 01 6;&tf01 7 I*, ffifflM I SFETfl) 
S itxSI- fc It -5 Br® ST? $> -5 . 

[OO 1 4] 01 6l=jp-4M:3l=. 3MtM*£4El 2 1± 
lcl*35iBi*«8 1 2 1 A«t*»jftS*vc£isL ca>3SStt 
$«12 1 AJtl-liV- h^»H 2 2*<ff$fig;k*VtU 
•S. %&RflMl 2 1 A<DE5ffl)l-l*l6^)Sl 2 3 4<KJft 
*4irfey. C<0*6»M1 2 3±l=f*"7*.$*n 2 4A< 

[OO 1 5] MIEM I SFETfl*. V— X • KU-f > 

tttknoan^^ c *-c?3&£-f ju—*B&jt* •& 

Hi 6i=^?tt£i=£kvc<f *:/3AfitfT:btu 
SfiKfMi 2 i A<OJSffllcSiSfi«)Ttt«J«i«l 2 5 

[oo 1 6] *&i=.. 01 nzm-r^oiz^ 
««i 2 1 Ao>±ma.ifmmizj&f$.2ti&y— x • ku 
-r % ^wtm»m 1 2 6a>sE£$2ft<x*j£-r«c&i::j: 

y. ±M±<§m£ifi*:ft.?1X\%tA,ii'&±L^tzM I S F 

[0 0 1 7] S5IHM I SFETTfl*. S O I Wtk.Tiit.tS. 
<. gfittfiMn 2 1 A*TS&<D¥3St*:&*S1 2 1 t*< 

(self-heating) ^Sffi^iS&SliteSS;**.** I* 

[0 0 18] 



ftft<flMIHk3*l (tWPtliO. 1 //m«T) . 

A«ltL<<i:ot<S. LfcA'ot, COT* H§ 
A<0. 1 /i m»T©mttlc**J6-r -6* 

[0019] fct?ca>^ii, «9taK@i=ffi^-rjfe* 

[0 0 2 0] 

SftfcJ: 5 lc«rffi^ie»<D*a»**:fgrtl=»fiK **vfc* 2 

«tr<fcoi=Mfa#«i*Ste±i=^fiK$*ifcmi * SS2J& 
*#8tft«isi:, Msem 1 x?5MHMMTo>ine¥* 
(*s«rtic^fig*4xf = $ 1 aeaMwm 1 *vtimmt* 
ntrest 2 *^»«iftiaiaT<DS«E#»tt:*«(*ii=»«* 
tif=aii»«s©*2^«ia««i:*m«L. «re*i 

[0 0 2 1] £fc. C(DfglPII-&-&!&2(D¥3M*£e 

IWBWB»**t?J:3l=«IB*»(*»«-tl=»J* 
StifcSM, »23RqF-»aW6«ffii:. ffJEm 1 *^»» 

m 1 **6&€i«i: . flfrffim 2 ^^»fit«£»ISTa)B5K^ 

»«;s«rti-^B6$tifcm 1 »mM<Dm 2 T*6teii« 
* . Mssm i . » 2 m+M&m&mo&ts <tt 

A^irKltt.tifcfl.l=atf)2.*4i, MCfltl. W.Z^Wfo 
[0 0 2 2] *fc. CO«WI=^i)m3(D^«:^S 

i*. ffi»«so>^««tt«±i=»iftd4i. mi^ms! 
gpro-t®±i-^ia**t, iiiE§giegscoi^ics«-rsM 
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2 *&«jfns±: sjmw* c t *^fst -r So 
[0023] t-fc. c<Df6wic«sm4o>i|ian*sa 

(D*a9tt®£^-*£iga5£. MSH^figi5<0-*<Dfi!lia 
±l->r- h^S^^L-C^fig^ttfcm 1 <DV- has 

mLxf&!$.ztitcWiz(D?-hnmt. miEsm. f&2 

fig*ttfclB23imM<DV-x^lge&u: >fUS£. 

si. S2 ^»«t*6iiis t . 1 ^#si*&*§i8i 

S61»^« t . fllEfB 2 SS^ttfilffeJilgT roSiJE¥3J<*g 

tsi*iic^fiE$*i.fcm 1 ^ssrom 2 *mwtMt 

[0024] z.<D&Bmzmz>%s5<r>*mto&m 
14. miaias<D4i3>t*aai±i-}Kj«3?*v. mi ami! 
cam 1 ^se^is. m2mmma>m2^m^mm. x.if 
m i $®M<am 3 t*mmm*< z <*> ma-? »jb $ tt-c « s 

®±icy- n&&m£-ftLxtetfLZHtz7- hs«£. 

«rti=»i***ifc* 2 mmmo v—xf&®a.zf k u-c > 

flIE£i8«£**t;cfc5l-iiflE¥»#gfi-t(=«S 

0>m4^tt^tai:, BiJtBm2*^»8i*fe«ST<daSB 

t £ mflt* -5 - 1 <!: t -5 „ 
[0 0 2 5] C©fieB|-^SS6<D4i»«:»S 

14. mimmsKD^mto&^iztef&zix. imwmn 

tftztitzm 2 ssi©v-xf«au; ku-c 

To>m&*mto&&n*nztiztftzHtzm i sasscosg i * 
&Ltoizmi&zixtzn 1 &mm<dws 2 ^uE&fais* £ act 

[0026] za>^mzm^m7a>^m^m 



14. #^(*Sfi±lc^**tfcl6»Ki:. -CDJglSBil- 
fSlt£4xfcgflP»l*<01?iIE*3J{*»«£v- Kfc l-c. 

*>*;U¥3M*®*. ffirExe**i/r;U¥8M*®OT'>fc 

< ttfflsjtiry- \>&&mz'ftLxmm2ixtz?— h 

l»)OTg;*l4. t5EV-Xf®«Rt;KU-<>««A^Be* 
[0027] 

[«M©|gJg(D»S8] JUT. 0®$#RBLT. C<0f6W 
©Hlfi<0^fig(04t#»:SS<tLT3^5c«jt<DM I Si 
WRtom h^>v5X^i (MISFET) ICOtxTitt^-T 

[00 2 8] [m 1 roHlifia)^®] Ei it. zo)5£wa> 

[OO 2 9] 01 ic^-TJ:^!-. pS>>'Ja>*9«;I 
«1 1|ri4. C<DSfiA<£iettl::toX£;KTfci.aiS3S 

figpi 1 A*<jKfie**ir^s„ ss^essi 1 ai*ss^f- 
««-e&y. e«>s«sgiegi5i 1 A<Dm*mo>*mt*&tiL 

1 1 l**^8l®lS-e&*o C(0^»K^«a)i|i3lt*: 
S«1 1±l-(4. *^»K*gS»^1 2A^fiK*nrt> 

ZZXlt. C"IS.«flES«^eSP1 1 A©!* 
•V*^«titS-r-5*|pl<DI¥*ICffla) 1*0. 1//m| 

fijUT-ea&y. ss^eeSBi iao>i£i 1A^t.<oa* 

I40. 5 //m~ 1 . O tlmm&MTXto&o ttti. Z0> 
Ef^l-Oivtl*. 1. 0/imgSJUTI-EB-5^lf-ei*<C 

<. «jta»Mi;prfiB"cfttitfw*iwx©s$T?ftoT 
[0 o 3 o] st.iz. s«^egpi 1 A(os5inasi/jt 

®±l=li. y— h*6»Ml 3A<ff2fig£;h.-Cl*.5. -T>St> 
d<7>y-h*fe«Kl 314. Sft^iSSBI 1 A$I5 

.fc^i^^fifcstt-c^s. y-hife^Ki 314. «*.tf» 

K<blr ,fc y ff^fift L fc > 'J a >Hft:BI^ & 4: « . 
[00 3 1] S«^iggpi 1 A$a3MEy-H6«iS 

1 3xo-ssin4y-Ka«i 4A<^Hes4x. meaKT- 

»»J6«Kl 2±<0-a5lc4.V— ha*ii 4i}<&f£2H 

Mici4. s«<oanms<!:ja»o)Simi (ni) jtov- 

c<Dv-xffiDtHi 5ai;Ku-r>ffistBi Gomm 
14. y- haai 4<dmsi:> cov- hms/^— 

T^Wt<Sfi^ieg8l 1 Affliilrtl:, -<^->aAlc 
*yj> (P) &-5lM4fc3fc (As) A^A$*tS„ 
[0 0 3 2] C^1fl4. StS^SSBI 1 A<7)M<U 
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Srtto^ic. v-xffigtm S&tfKU-Offi&B 1 6 

[oo3 3] nex^NiieiftBi 1 2 

ir^C3*«I! (pi) ^toSiia(7)^$6tofi«1 7*< 

cfcy»fiE$^y-=^a^«i 7« v ss^igaj 1 1 at 

[0 0 3 4] BiIlH3S^»«l*6ltK 1 2lcli, *m 

fc«HDa>*>7 M 8 Affile **iTl^-S. C<D=J>$? 
h 1 sro^fifeii. hA<fcftlrr£¥8H*StRi 

M 80)}KfiR^I-fet)fctf)r^$eiB!l<D-l'^>a 

[0035] 01 \zm-r zwmt&ommommw&m 

I*. fil&LtzVL&mOSO I S«£ffll^=M I S FET 

tmmomt&z* /<*9*«£jmifeM isfeti:t 

fill 4£HBt«Si:£OJ££C=!>*? hflJge (E^tJ-f) 
MI SFET©Sttfl« (^-v*;U 

y-hmm 4£stsi 1 tostcy^igE5i#oT 

[00 3 6] ca>*3H*SES-eii, 5r?<tSi^0> 

m»1 4tTS5Ste1 1 tttS&SSMj-l-fc^T, Sfl^ 

[0 0 3 7] LfcibT, 4l£T 
7ti»a>3»mi! (pi) 07lt*$ K— e>«fLT. * 
StSl 1 ±l=Jll*iK^#8Mfi8IB 1 2$©fi6LT» V- 

6l-<fcy. ^»Kfil«l^fi&$tl.-5S±M I SFET 
(DL^tMamEESSto-SCht?, S?±M I S FETAtft 

i sFET$jK«-r«.Ji^ii, m^mmmzitTno^ 

(B) A<3»A£;h.. fiiI3iUfc<fc5l-^*e^igEl 7 lip 
[0 0 3 8] S&icSffiggiggB i 1 A 0>BZ 



mmz. gs^ggpi 1 A*i^Re$ttSfi*ffis®«) 

y» C<DSIJfi<Dff$fiS<DM I SFETIi, SS££X<bl!<D 

so i £?&n«a>ntt&r«c&i=&«. croia^i- 
^fifi?i 1 A©es<i)ffiroy— hsai 4icj:or^-v* 

IlMISFETiltKU. SUglCJS^V^H&Sfc 

[0039] *<bl=. so IlR^ir^COlftff^^-a-* 
fgfl-IS. Sfi?lfigS1 1 A<D*$fc&»££« 

|S]<0m«A<ii«<7)¥ffiSC0M I S F E T «*: y < * 

y> ^itS«a>Bia-ea**ii.+^y7^i!iSA<¥ffiS 

§rF<fcyt*£<fc-S. LfcA'oT. CC0§tJiS«>f&8S<D 

m i sFETtit ^Ciftf^attr-, ^ospflBJsy— h 

[0 0 4 0] Sl£3?i8SIH 1 A -3 

-t<£±:. *^»«fl*<0««1 1 izmmz^yt^x 

**tfc^««5*<st^isjirtssiUT. ste^iesiii i ao) 

t?^. mm0*&®if&®t 7A<ss^ifigpi 1 AfflT© 
stRi 1 4»-e-3fc*<y, assess 1 1 aajtspi-*,^ 

*$&^itn 7A<«2j££fti>C < t:l::fcS. LfcA<^T. C 

-fs sfi^sespi i AroTSPict^je^^ K-tr^y-r 

-5 A< K o T ^- > "T -5 <D ^ R)J I f 4 . 
[004 1] S42£ftI«)SOlS^t0 
^<DSbflr£ L<PA<t>. ^^*;uSBA<TS8S« 1 1 tt$& 

3feSt?#, vj.— ;U9ftl=fiHLy=S6^ (self-heating) 
1= * * ®35&<t ^ fi'hKI-^- * C t # S . 

[0042] [mznnmomm} so i & 

fi£JBl**=M I S F E TOSo. Sffi^T^/iaST 
If nE^&ffift-CS^-V^^KD^^^fiKU <fe "5 tf-S 

•v*)USl!im$HIi*|-r*fctol-li. c<D35SB(D#u:$*iI 
ffllL^£lt4^lf/«ft)^ft^ 0 

[0 0 4 3] tt*(0SO I SS$fflt^fc^±ffiS<bS!<0 
5PSIM I S FET<D«^IZI*. f i -V^)U^»fiR-r-5i' 
«j3>Ktf)KIi[$|^|rSK-r*-i:l=J:y. /O^X 
WS6±$WjfCU^-5. LA-'L, f-hS4<100n 
mJaTI='EfoT< Si:. fifFffi->y a >Mt-t4xJUJ:irjE| 

mitt s&sjKfcy. m^fiejtOTHitaA<-h^-r*. 

[0044] CCTJ. El 1 l-^Lfc<fc 51-. h7>vX 
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[004 5] C<Di§£. Si£3?i8S15<7)@5<l®ai|Zft$j££ 

[oo4 6] ss^jeai<o±ffiaji-^)«$ 

[0047] lt. V-X- 

y, v— x • Ku-r^Faio/O^xyu— A<ecy-v»-r< 

[0 0 4 8] ca>*££. *«0!>TM*aa:7B:77<f 

ju&KMt-r .« - 1 vmt$ o t Lf=ro*<. m 1 e ic^-r 

[0 0 4 9] fCt. C<©^2<©HSfi(D^S|-CI*. C<0 
Sffi^ESl!«DS±SrogS» (±SSfl) ICM I SFETffl 

SSI*. tt*MJ:JMUk StESSfigKDJft-tfflS^** 
[00 5 0] SteSgfiSPCOJiSSPI^^-V^-^A^BSStt 

2 -eii^-v*/u+<7>*-v y r £ a»a>39mM©^F««!n?± 
S6»£ K— tfi/^LfcVL 03-eJiSffiggegB<©±®SB 

IS<£ffi®ff ffiffll* T? ^ -V bmtfL * I* «fc 3 1= L fc 
«L 04T?l*y— h®«A<Sfi^fig5(0Ji®S» 

ufc«**-r 0 mz. S3. a^@4i=*-r«jg 



[0051] KtTi-, 02, @3. ai;04i-*-r«$ 
[0052] H2i*. m2<»mm<»tem<r>¥m#&m.o> 

[0 0 5 3] SfiSSfifiBI 1 A<D±BSP»IC|*. 0 2IC 
jjVtJ:?!::, ^-v*iU*fl)4-vy7 , i:iS<7)#mS (p 

[0 0 5 4] COJ:3tttlt&0!>¥«{tSa0»raft 
I*. «x«Jfe(0«k5l-ft5. 1 AS 

»*-T*IBI=. LTflMUML MiLtf^U 

0>->y 3>^b^^^X^t LT. Rf6tt-ft>H»f 
>^ (KIT, RI EtEt) t<ky*#M«1 1$fi' 

[0055] Msess^sespi i AjertLfca, 
ssssn 1 Aroiffiasic^LT. -r^->jiAi=<fcysit 

A(*. «xiScro^tfiro»S§0)«fe-5icn^-v^;uM i s 

FETT?tt. 7tfO> (B) £JjO&mE1 5 k e V. K— 
X15 X 1 O 1 3 C m-2gJSJaJL-etT^>*V-S). 
[0 0 5 6] ISlvC, IHMbttl::*^. StB^iSSPl 1 

a ©EBffiiffixotJiffiic -> y a >K^bM3b^ & h *& 

[0057] £<?>lc. y-htai 4T$B*<Sffi^i8 
VI 1 A(D@gfflllSrtlc. -f^->5±AlcJ:y^F$6«5 («x 
IS. PMl«Ai) S3IAL. V— XiS»Hl 5RV 

K H' >tfiticB 1 6 £ HSfifc-f 

[0 0 5 8] 0 3li. m2<oniiS«)B®(oa5S«iia)*3l 

[0059] sts^iggpi i A<o±mizit. m3izmr 

l-l*. S«35fiSSi 1 A£ff2ja-r&f8(::ffll^::*-v-y:7 

n (e9^.i*->y3>sibK) *«»i*-rii:-t«)**fflt% 

[0 0 6 0] B!rE«fi6£^1-S*«<*Sa-Cli. 
jgSM 1 AOTJ:Sgpicfcl>T. ^-KS^I 4tS«S6 

[oo6i] zo)^5ummai^m^so^ysm 

I*. Wi«*(D«fc5l=fT5. Sfi^fiSSI 1 AS 

m^i>tst\^ *r*vymt^To>m&m2. 2. 
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C(D^12 2 J7X^I £ LT. R I E?ftl\ 35 
[0 0 6 2] &1>T, fTEI6^)S2 2$|B)Klti-ri=. 8& 
<b|g^<b#£>f-h*&iilSl 3SMtS. Zto&ota 

[0 0 6 3] <*e,lc N 4T£Rfc<*«3?je 
[0 0 6 4] 141$. m2©3SS£<7)fl2SS(DteOT&l!HW<D 

. [ o o 6 5 ] affixes? 1 1 a ©is±i=i*. m 4 iz^ 

l:y-H«14A, 1 4BA<fl2J$;*;h.-Cl*S <> -ffcib 
*>, S«3€SgBl 1 A<0@5fflia±|cl*. c<0S«?€fiSP 
1 1 A^»5^.jit;«fe ; 5l=, 20fl)y-htai4A. 1 

4B*<aas^wic^fie$*irfcy, cti^-oeoy- 

h®til4A. 1 4Bli^A'*;ufi<b:ia3£-t-&i6ia±lc 

A. 1 4B|r^-ti^tt=J>^-57 h^lftltS^S^&So 

[0 0 6 6] C<D<fc5fc«ie£fc-3*»<*gST?1*, 2 
Offly-UffiUA. 1 4BlzPC./WTX^En*Q-r 
-5 y Z?)l> V— V <D F E T K <k L TflEffl-T £> C <k 
tliL. ffc2 0©y-Hffi14A % 14B|r^-tl^ 

[0 0 6 7] mz.lt* 2-3ffly-Hffil4A. 14B 

-HS14A, 14Bff)5*.; 1 -^IC^V^HHCOy 

-hmEE^-^S., «y©1 olcSKStttLT. 
hFETt-KtLTffifflncti'tfS, 0 2lc^ 
£36*. •& C £ A<T?#JB:l*A<. E3 4 Kijt-r^ttgSI*/* 

[0068] E4lc^-¥#{*gS£«8lfflm*-C. 2 
"OOif — hH8i 1 4A. 1 4BIC0i:/NVTX^En»-r 
Sif W- h®F E Tt- K(D*^t. 2O05>r— h 
m«14A. 14BW5*.. 1 HZT**)1>®10>?- h 

[0 0 6 9] B4lc^Mtjg£#^¥aM*gSfl>8?i675 



U=J>g<b|g 1 l±l-/^-^>y-r*. 

je«0S«55®gB1 1 A£fl£jifc-f$„ 
[0070] «^r. flE->'J3>S^bia5?ijsi-ti-r 
l=. !»&<bj£K<fcy. &tR3€fiSS1 1 A<Dj55ffl!ffil=t/'J 
3>K<blSfre>>S5y-H&JilSi 3$Mt*. c co 
<fc5fc*iti£<D*tS?€jeB5i ull:, rK'Ji/'Ja>ll$ 

it»L, /«5"-->yuty-nai 4^»ja-r-5. 

[ 0 0 7 1 ] CMPIZ,fcyg*g3€iggM 1 A<D 

R I ElrJ:ygrlB7KUv'j3>K*x.v^>^-r-5. s 

e>i=. sifi^ieaji i A«>±siJ:ics^*jfe»is$[» 

*<bl-. y-hm«l 4T^Kf<S«5?iegBl 
1 AO)Mm&PHz* 4*^&\lz£i)*mtii («^.«. 
Pfc-SlMiAs) £3IAU V— XffiffcB 1 5KtfKU 
-OffitfeBl 6$Mt4. fcifc. CCDlg'&l*. SOI 

<0M I S FET$^-T-5Ci:*<Prg6-Cj5§ 0 
[0 0 7 2] C*lt.m2«)IIJfiOT^®<D*3»t*:gat*. 
tvTH t S O I SSSffil^cSS^^bSCDM I SFE 
TtSfiUStb^^^l+ScirA^prti-Cfcy. -€-(Dfft<Dt§ 

[0 0 7 3] Ztc. Sfi^fiSBI 1 A(D±S8BI=^-V* 

SSSSSBi i a<dji$*»< Lfcitfttffc&fci^ci: 
®35EtS*£*#-5fcttl::g«?Sje8B1 1 AOS* 

fcL*««WI~£«3?iS8»1 1A(0±ffiS»*ffi 

[0 0 7 4] fcfc\ St535figP1 1 AO>ffllS<D^-e b=7 

doo) j^o^-v^-n^isit [100] ^rajt^ 
[0075] tm 3 ommomm] 013, 01 4izm 

Lfc«E*fl)3?te7cfl|jaa>M I SFETftt, ^±^<b 

FETCltSf Stl^lc5|<<f€, 0 ^(DfcJO, V-X 
- KU-f >S»0)S±«fi ! iA<S5<'Uy, ^<DS*i:U-Cll 
xSIBKlfiE^A^jb-r S C i: *4x*. 
[OO 7 6] *C"C, c©§5 3<Z>Sgi60>ft*S8-CI*. @ 
5. 06 (a) ~06 (d) lc^"TJ:-5'S:^A'^;u^JSS 
i:*<DSgePifi«5<D^5S}K<bL. *4t«^«>V-X ■ K 
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LfcCi^aitSM I SFETjSSt4. 
[-0 0 7 7] IS 5 1*. S3 0lSJ£a>JI*SBd)¥3H*£Sd) 
8tfiK£jjt-r*MJI0-efc*., 06 (a) lifflK^WttSS 
CD^FSS-Cfey, 06 (b) liffllB¥*t*£Sa>fllB5 
0. 0 6 (c) (*MIB i P®0l=fclt4 6C-6C|||Cjft 
ofcBf®0, 06 (d) lifIE^S0lzfclt-6 6 D-6 

[0078] 05. Rtf06 (a) ~06 (d) tZTjk-t 

[0 0 7 9] ffL^3H*«teW^fi«iai-^t5-t* 
T->'J 3>¥3H*£tE1 l£«jyUiL. (^-v*n, 
fitiS^S^IoKDl?*) O. 15//m~0. 20((tn 

81) £*8!L.. 'J vy^^ajSffl^-t/^--:^* 

[O O 8 O] CCT, gffil 1S50 nm~ 1 O O nm 

£y. *<Di&<bK£&#Wl::&*-fi>c:£:lc<fc^-c. V 
— X • K L"f >9H*J1< . ^-V^^SStwCO^-v^gp 

[008 1] -td)gL C<K»y— V-m&tetfLmiTsVtoO) 

mmtztitcm&3i&&3 1 Aro_t®;au;iHM®±i::y 

-hlfeSiSl 3£Jfej*-f-5o y-h®««2l«ffi 

vx^djy— neit&i 3±ic. «*.i*7Ky*>y=i> 

[oo8 2] auc. sdffiy-m«»»affl^x^*t <«> 
y=i>3<blg) SRStfsi,. ?-**»>fMt£Mt< 
s«^esp3 1 Awggaiffirt (v— x • 

ctic^y. as<*N-D««fet<fv— xffiUtSi s&ifK 

U-f>ffi»l§1 6£ff2fitt&. CHt^Kl:. ^-V*^ 

&#<DiSgA<&gfcii^l*1iE3fed> 3 P®SM ISFET© 
ig££r5ji:<. ffigfc8B-e^t£££f&»S&. V- HUM 

fcSitli. gfi£ie«&l:: h ; 5>-:>x$£JBM£L.fc&. x 

e^+vv^etts^fflt^cxu^-T-y k v-x- k 

U-f > (elevated source/drain) tSig£ ®JB"4"-5 c t Ic 
[0 0 8 3] fcfc. C(DSS!6<D«2S8T?I*. Ste3§egP3 

1 A<nmmmpiO)^iz. v— xasgwn smku-tv 



fttMll 6£«2J«Lfcj!><. !S>SlriCi:rSfi^fiS93 1 
A<D±Srtl=t,V-Xffif)t@1 >t£UtSl 
6£«JlifcU C<D-tffil*J(Dte»tfcJf 1 5. 1 6ICTE^S 

[0084] [m4<Df&&<D«*®] ffI&Lfc«fc?l-. « 

say-K^^oso i m+tm&uwittZftoM i sf 
*;u»»*#«i=aiL^>y a 

I ElwJ; §*DX A<«3|5 L- < tt -S C t ft<^& 

[oo8 5] -tc-p. ca>m4roggtea>»s@-t?i*. &f» 
tt<DStR£jg8B£tb*SiWJ?< (WSJ*. J?£o. 5*/m 

~i. oummm »*fi£u so i sR^-tH^&Mft* 

ff5 3*5cSMI SFET$g$t5. m4©Sltfia)^ 
fi£Lf=&. £<S>lc P +Jf . n-B. p-BaHTC-faB* 
[0 0 8 6] 07 I*. m4<&£t6<Bff*®<B4i3M*£Sa> 

«fi£$a»»wi-^-r^«0-efc-5. fcfc. 07i*^-v* 

*i538S3»lc-3l*TI*. 15. 0 6T?^$*t-5<t5l=J5 

[oo8 7] *-r. ss3gfiSB4 1 A^fiK-rssgu. 

2h> 'J =1 1 1±|C/^-^>y-T*. CO 

v'J=i>g<b|g£^X?t LT. R I Eicty^aM** 
«i 1 $sffl»«i-«jyaiLr. ^©ists assist 

fi5ffi&t;±®i=. -r^*.tf^— <DSH$Bty*<<fc ; 5 

l=. S«xe^*->v^fi£fiirj;y P+B4 2. n-H 
4 3. 2U/P-B4 4$BSlc^fiKL-CStR?Sieg?4 1 A 

[0 0 8 8] «iKft5tl=«fey. S«3^eSB4 1 

a ommmRif±miz -> y =i >K<bigA'' t> * y— s*& 
•>y=i>ig£j£«L. /^-->^LTV-hsai 4 

[0 0 8 9] 0 8 I*. m4<D£J6<DflS®(O£§!!05<D¥3* 
{*SSd5«)S«S5»MI^-r^S0T?&«). 0 8 

A<Bfifc$*lS^fiS»l=O^TI4. 05. 0 6T?^**t* 

[0090] ss^esP4 i B$^fie-r*fBi=. 

^^ v^irLTdD^SiK. 'J =i >S<bKS# 

S»Sffi1 U:lc/<^-->y-r*o C<D->Mz>>S<b 
i?7^tLt. R I Elz<fcyi|ia9«:S«1 1 £Sflft 

ttic«yaiLT. msro^its^-cssELfc-f >hy > 
-> d> e =p — s iBfig-r * , 
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[0091] tai^-c, j: ysre-#«HB«<D 

StSl 1l=^F$6ia («*.!*. B) £3>AU p+SOT* 

»«t«|JS(DS«l 1 Jil-^»«tl6«K («*.!*, ->'J 
□ >BMb|g) 1 2$f&f$.TZ>. 

[0 0 9 2] a#?xe^ + vv;n«girj;y. 

p+i4 2±l:. ;<0p+l4 2$l»y*<«i:-5l-. n 

-I43tp-B 4 4£j£g£t»-.&. Z 

*ii-«fcy. assess 4 1 B$}KB&-r* 0 

[0 0 9 3] Jffl&LfcESlC^-riMMfcSB-CI*. 
»StfSia<DSS 1 I^0>p+&TM1MM1 7<DJ&f&1}< 

w.aztizix&tz^ P s^i*iA<ss^jeeB4 1 b<d 

T^-etSDtL. *o£=trtffl!||rfeSfcr;5-©p+B4 2 
<S3Sfi«P4 1 B<0rtSB<0p+B4 2lr*a(4$^m-r-S 

ft act 

[oo9 4] 0 7*fciiia8i=*-rm4romfi<o^s§«) 

±l-ffi5.<b$1i--5J:5'SI»*i:^*eife|ja)SlcL, A^p 
+I42tp -B4 4<7)^*Efe)iaSa)SS5SS1bLT 

•V>tttf, n-@4 3ic»fie$+t4sse-e, 
Mt4 P -i4 4i:SSil 1 t^mSlMI-»S|-C# 
So Ctll-«fcy. SOlSfi$fflW;MISFETtf 

^ttitm+zzmtht-toMz. ***)vm ( P - 
144) «>flu*£5K-f act-?. ^±^itm^-tm 

[00 9 5] SbC. Sfi^fiSM 1 A. 4 1 B©t * 

S*<S«35eSP4 1 A. 4 1 B£ff*fig-C?#.5-*a^IiS 

[00 9 6] 07. 08lc^UfcS5»l*y— hfi 

T<0^-v^^gB<0^.«)ffi*Ht?fcy. V-X • KW> 
asr-l*V-X • KU-Offi»®<!:n-@4 3A<m<ttLtf 

• KU-r>«|Jtli0 5, 06lc^Lfct(Di:l^«lca« 

KU-< Xelevated source/drain)48j|L £t=liV— X 

(cc-eitia^-a-r) . c*te>£fflivhi*. n-i43 

tV-X- KU-f^tfcl&B (n+B) (DSM^S^I^Wi 
[0 0 9 7] C<Dm4COSUfiO>«$S|-CI*. n^-V 



ojasmssan^-rscticfcy. p^^mifas&h 

^VvXSI-HLTtSfflpIfigTJ&S. -7i;U, 

£S<b-f scticty. Bttfig^CMOs soi$? 

[0098] ffi5<Dmtl&<M&m SiJ31Lfc3^7cMM 
I S F E T IZfct^T, fY*Jl-fiW$*#< > &:b*> 

t£^fiSPCDS*l*1 //mSSlcrSj&SA^y. C<01§ 
toXJttongglA^y— h^fe5#y *>y 

Jt£t?I?<-f -St. TX^<7 hit*<*#<*y. RIE 

[0099] feiSMfctf y -> >j =i ><D«t«igsi?i*-e-^-t£ 

Ha©±Sl:«800nm©aiA<0^tL*5. « 
1 50nmxl 50nm8I©Ifflft3>$f h 

ftlcA^fcTX^ hit (~5. 3 +BfS)IScD#) <D?t 

&*>r i E<&!$l±*^Stt-ci*:*:£*tLi\, 

[0 10 0] *-CT?. 35 5£>£lita>«<Mgli. fig«Lfc3 

*7cs<dm i s f ETi-fco-c, @9ic^-r .td^y— 
za&tfz o o n - 1 $^»i:i-s. 

[0 1 O 1] 03 9 IJ. m5 0)^JS<D^@<73#^«:SSCD 

[0102] p^->y=i^i»i«t*sfii is«y 

fil) $Jt«L. 'jy^7-f2i:R I E£JBl>T* SIIB 

[0 1 O 3] ZZV. SlrtOSffi 11^50 n m~ 1 O 
0 nm&mmt-?Zt. l^SLOCOSt^t- 

m ^ e, +t &mtmo>&&. t mm *** <— x e- ^ <d a o t 
r. @9i-^-r<fc5i-v-x • h*u-<>epi*»<, fflfis 

[0 104] f©^. z.o>>f— hmtfJ&fifclfl^x^rttf) 

sts^esss 1 A<Deg^ffl®Rt;±.®l='7 , — 1 3 
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□ >ISCMPtlit5ci:l:J:yV- Hffi5 4S 
[0 105] C(D<fc5l-LT. ?— Hg5 4Tfe^ 

y-hl1i5 4±©3>*^ httB&V 

-X • KU-OtS8l@1 5, 16±03>59hfiBi 
[0106] ffc^ttSttfe&M 1 2_tl::aMfflfcy-h/<$ 

loT^r- h4S;SAI~l*X^-XA<&&<DT?tt»W!g^ 
[o 1 07] 09ic^-r¥#tt&B<D«£&tf4!jg:fr& 

y-hiffi54±tV-X- KU<f:/tt1IMI1 5. 

c o 1 o 8 ] [i6 ommnmrn c©s6 ©ssjs©© 

U *€>IZV— X- KU-<>t4;i&B^CD=i>$"> 
[0 109] 010 (a) -01 0 (d) ltn60)&m 
11 (a) -011 (c) l*fl8B*3H*SB<D8!ig*ji 

**-r 5 FS0'ea&.5<, 

[0 110] £"3% 010 (a) l-ip-f <fc5l-. v/'Ja 
6 1 ±I=IMHI 6 2$jgiL. >;v?7 7 

l-B8PSP6 3$^fiE-r* 0 C<&,!:£<B¥S«jg1*, 01 
1 (a) lZ7ji1r&.5\zU%. 

[0 111] ttlvC. ISOSP6 3rt<7)->'Ja>#3H*S 
£fri\ 010 (b) iZTHt^oi^ &&me2±iz* 

-/\'-yP-Xitie$*v/A-;H6 4$Mt5 0 

[0112] 'j vy^-rifcatf K^-r 
i\ 010 (o) i=^-r<t5ic, v— x. kh"x a 

±S*^*fcg«^iSSB6 4Afl)¥IMIi. 01 

1 (b) \zm?&5\z. v-xifitWS&tf KUf ^ffiUfc 

[0 113] JfelC. 010 (d) SfiS£ 
y-M68K6 SJbl-y-hBSirfc-S 



* y /<*-- >y£mv y-hBffi6 6$fl$«-r*. 
vx^tLfceBS^wts-r^->aAicj:y, 

ffi6 6T^[»<S«^fiSS6 4 AIZ'J ^ (P) 

(As) <»mx$m\ v-xtstkBe 7»yKu 
-<>tstkB6 8$©j$-r-s. d©t$co¥®ajei*. 0 
11 (c) iz^£o\zu&„ laiOcfca^cxgicfeo 

TSKS;**vfc¥»ttSB0>s8«t0£0l 2|c^-r«, 
[0 1 14] ffJfBS(jixSlr«>:yil!ig$*tfc0l 21-* 

li»*WMISFETOV-X- KH">S»<DSffi 

irst-r«,^»tt*<ii«-e#^. cogs. 

fc. -V *■ MYIASIS 6 1*^fiESLfcit;^*->f)U 
®6 4IC«fcoTfl2lifc£;h.-Cl*-&fc#>» ^-V^KD/W 7 

xzmwLm&vtfiWT&zttfvzZo 05. 

Hercat-tf-ftB^nflM::. v— xttttB6 7&tf KU4 
>tS|[§ 6 8«<M$tlli§«i^6 4 A<D^-\r*JU 

«rT -Set *£>lcy— X- KU-f>tt.BB^0> 

[0115] crosus<D^sia)*aii*^B-ci*. ^v* 
lfitkBA<*ea•>y=I>lc < fcy^^^Ja^F^^Tt^4fc^^). s 

[0 116] B5atfc ! &ll!fi<D^©-ei*. n=f-V*)l><» 

mi s =5 >*J*z&m£ Ln&wLfcA^ 

3imi!*a:^-5-i:i=<fcy, P f t*^©M i sit# 

[0 1 17] 

iH*St»- act vi-jUffc|::jgBLfcSe8fH?>g 

[0Ba>fti*ftftip3] 

[01] C<D*^«>mi«>|glifiro^fi8O^«:SB<0fi| 
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